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Art Unit: 2811 

DETAILED ACTION 



Claim Rejections - 35 USC§103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-3 and 5-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 4,804,633 to Macelwee et al. in view of US Patent No. 5,643,822 to Furukawa et al. 
and US Patent No. 6,231,673 to Maeda. 

Regarding claim 1, Macelwee et al. (figure 4) teach a method for forming an oxide layer 
having a first thickness (the thickness of layer [30] and [32] is about 3100 angstroms) in an 
integrated circuit device process, comprising: 

forming the pad oxide layer (thermal oxide [32]) having a second thickness (thickness of 
layer [32] is about 100 angstroms) thinner than the first thickness using a thermal oxidation 
method on a surface of a semiconductor substrate (10); and 

forming an oxide layer (30) having a third thickness (thickness of layer [30] is about 3000 
angstroms) substantially equal to a difference between the first thickness (3100 angstroms) and 
the second directly thickness (100 angstroms) on the thermal oxide layer (32). 

Macelwee et al. differ fi-om the claimed invention by not showing forming a CVD oxide 
layer. However, Furukawa et al. teach forming a CVD oxide layer (column 3, lines 48-50). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
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invention was made to incorporate the teaching of Furukawa et al. into the device taught by 
Macelwee et al in order to improve the hability of the oxide layer. 

The combined device differs in not showing forming a thermal oxide layer and a C VD 
oxide layer in the same CVD apparatus. However, Maeda (figure 25) teaches conducting 
processing such as heat treatment, thermal oxidation, and CVD processing (column 15, lines 51- 
55), a single apparatus, which reads on a CVD apparatus. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to incorporate the teaching 
Furukawa et al. into the device taught by Macelwee et al. and Furukawa et al. in order to reduce 
the processing time and contamination. 

Regarding claim 2, the combined device shows the thermal oxide (Macelwee et al.; 32) is 
formed to a thickness of approximately 20 to 100 Angstroms (Macelwee et al.; column 3, lines 
39-41). 

Regarding claim 3, the combined device shows the CVD oxide layer (Furukawa et al.; 14) 
is formed of a material of silicon oxide. 

Regarding claim 5, the combined device shows growing a thermal oxide layer (Macelwee 
et al.; 32) using oxygen (Macelwee et al.; colxmm 3, lines 36-41). 

Regarding claim 6, the combined device shows growing a thermal oxide layer (Macelwee 
et al.; 32) having a temperature of approximately 750^C to lOOO^C (Macelwee et al.; column 3, 
lines 36-41). 

Regarding claim 7, the combined device shows growing a thermal oxide layer (Macelwee 
et al.; 32) having a temperature of approximately 750^C to lOOO^C (Macelwee et al.; column 3, 
lines 36-41). 
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The combined device differs from the claimed invention by not showing forming a CVD 

oxide layer having a temperature of approximately 700 C to 850 C. It would have been obvious 
to one having ordinary skill in the art at the time the invention was made for forming a CVD 
oxide layer having a temperature of approximately 700^C to 850^C in order to improve the 
quaUty of the thermal oxide layer. Furthermore, it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re AUer, 105 USPQ 233. 

Regarding claim 8, the combined device teaches the surface of the semiconductor 
substrate comprises a bottom and a sidewall of a trench (Furukawa et al.; figures 2A-G) formed 
by etching the substrate to a predetermined depth; and wherein the thermal oxide (Macelwee et 
al.; 32) is formed to a thickness of approximately 20 to 100 Angstroms (Macelwee et al.; colimm 
3, lines 39-41). 

The combined device differs in not showing the CVD oxide layer is formed to a thickness 
of approximately 50 Angstroms to 400 Angstroms. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made for the CVC oxide layer is formed to 
a thickness of approximately 50 Angstroms to 400 Angstroms in order to increase the protection 
for the lower layer. Furthermore, it has been held that where the general conditions of a claim 
are disclosed in the prior art, discovering the optimum or workable ranges involves only routine 
skill in the art. In re AUer, 105 USPQ 233. 

Regarding claim 9, the combined device shows the CVD oxide layer (Furukawa et al.; 14) 
is formed of a material of siHcon oxide. 
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3. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Macelwee et al. 
and Furukawa et al. in view of Maeda, and further in view of US Patent No. 5,994,201 to Lee. 

Regarding claim 4, the disclosures of Macelwee et al, Furukawa et al. and Maeda are 
discussed as applied to claims 1-3 and 5-9 above. 

The combined device differs from the claimed invention by not showing forming another 
material layer on the CVD oxide layer. However, Lee (figures 2A-F) teaches forming another 
CVD polysilicon layer (208) on the CVD oxide layer (206). Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to incorporate 
the teaching of Lee into the method taught by Macelwee et al., Furukawa et al. and Maeda in 
order to improve the conductivity of the device. 

4. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Macelwee et al., 
Furukawa et al in view of Maeda, and further in view of US Patent No. 6,074917 to Chang et al. 

Regarding claim 10, the disclosures of Macelwee et al., Furukawa et al. and Maeda are 
discussed as applied to claims 1-3 and 5-9 above. 

The combined device shows growing a thermal oxide layer (Macelwee et al.; 32) using 
oxygen at a temperature of approximately 750^C to lOOO^C (Macelwee et al.; column 3, lines 36- 
41). 

The combined device differs from the claimed invention by not showing forming oxide 
layer using N2O and SiH4 as source gases at a temperature of approximately 700^C to 850°C. 
However, Chang et al. (abstract) teach forming oxide layer using N2O and SiH4 as source gases 
at a temperature from about 600^C to 850^C. Therefore, it would have been obvious to one 
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having ordinary skill in the art at the time the invention was made to incorporate the teaching of 
Chang et al. into the device taught by Macelwee et al., Furukawa et al. and Maeda in order to 
provide high quality of the oxide layer. 

5. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Macelwee et al. 
and Furukawa et al. in view of Maeda, and further in view of US Patent No. 6,180,493 to Chu. 

The disclosures of Macelwee et al., Furukawa et al. and Maeda are discussed as applied to 
claims 1-3 and 5-9 above. 

The combined device differs in not showing forming a nitride liner layer on the oxide 
layer. However, Chu (figures 2A-G) teaches forming a nitride liner layer (214) on the oxide 
layer (212). Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to incorporate the teaching of Chu into the device taught by 
Macelwee et al., Furukawa et al. and Maeda in order to prevent the oxidation on the sidewalls of 
the trench. 

The combined device differs in not showing forming a nitride line layer having a 
thickness of approximately 30 Angstroms to 100 Angstroms. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made for forming a nitride Une layer 
having a thickness of approximately 30 Angstroms to 100 Angstroms in order to prevent the 
oxidation on the sidewalls of the trench. Further, it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re AUer, 105 USPQ 233. 
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The combined device differs in not showing forming a trench filling layer having a 
thickness of approximately 3000 Angstroms to 10,000 Angstroms. It would have been obvious 
to one having ordinary skill in the art at the time the invention was made forming a trench filling 
layer having a thickness of approximately 3000 Angstroms to 10,000 Angstroms in order to 
improve the trench isolation structure capability and increase the component capability. 
Furthermore, it has been held that where the general conditions of a claim are disclosed in the 
prior art, discovering the optimimi or workable ranges involves only routine skill in the art. In re 
AUer, 105 USPQ 233. 

6. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 4,804,633 to Macelwee et al. in view of US Patent No. 6,231,673 to Maeda and US 
Patent No. 5,837,612 to Ajuria et al. 

Regarding claim 12, Macelwee et al, (figure 4) teach a method for forming an oxide layer 
having a first thickness (the thickness of layer [30] and [32] is about 3100 angstroms) in an 
integrated circuit device process, comprising: 

forming the pad oxide layer (thermal oxide [32]) having a second thickness (thickness of 
layer [32] is about 100 angstroms) thinner than the first thickness using a thermal oxidation 
method on a surface of a semiconductor substrate (10); and 

forming an oxide layer (30) having a third thickness (thickness of layer [30] is about 3000 
angstroms) substantially equal to a difference between the first thickness (3100 angstroms) and 
the second directly thickness (100 angstroms) on the thermal oxide layer (32). 
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Macelwee et al. differ from the claimed invention by not showing forming a CVD oxide 
layer. It would have been obvious to one having ordinary skill in the art at the time the invention 
was made for forming a CVD oxide layer since it is a well-known method. 

The combined device differs in not showing forming a thermal oxide layer and a CVD 
oxide layer in the same CVD apparatus. However, Maeda (figure 25) teaches conducting 
processing such as heat treatment, thermal oxidation, and CVD processing (column 15, lines 51- 
55), a single apparatus, which reads on a CVD apparatus. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to incorporate the teaching of 
Maeda into the device taught by Macelwee et al. in order to reduce the processing time and 
contamination. 

The combined device differs from the claimed invention by not showing single crystalline 
silicon substrate. However, Ajuria et al. teach single crystalline silicon substrate. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate the teaching of Ajuria et al. into the device taught by Macelwee et al. and 
Maeda in order to provide a low resistivity of the device. 

The combined device differs from the claimed invention by not showing a thickness of the 
single crystalline silicon substrate about 8.8 Angstroms to 44 Angstroms. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made for a thickness 
of the single crystalline silicon substrate about 8.8 Angstroms to 44 Angstroms in order to 
provide a low resistivity of the device. Furthermore, it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re AUer, 105 USPQ 233. 
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Regarding claim 13, the combined device shows growing a thermal oxide layer 
(Macelwee et al; 32) having a temperature of approximately 750^C to lOOO^C (Macelwee et al; 
column 3, lines 36-41). 

The combined device differs from the claimed invention by not showing forming a CVD 
oxide layer having a temperature of approximately 700^C to 850*^C. It would have been obvious 
to one having ordinary skill in the art at the time the invention was made for forming a CVD 
oxide layer having a temperature of approximately 700^C to 850^C in order to improve the 
quality of the thermal oxide layer. Fiuthermore, it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re AUer, 105 USPQ 233. 

7. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Macelwee et al. 
and Maeda in view of Ajuria et al., and further in view of US Patent No. 6,074917 to Chang et 
al. 

Regarding claim 14, the disclosures of Macelwee et al., Maeda and Ajuria et al. are 
discussed as applied to claims 12-13 above. 

The combined device shows growing a thermal oxide layer (Macelwee et al.; 32) using 
oxygen (Macelwee et al.; column 3, lines 36-41) at a temperature of approximately 750^C to 
lOOO^C (Macelwee et al; column 3, lines 36-41). 

The combined device differs from the claimed invention by not showing forming oxide 
layer using N2O and SiHt as source gases at a temperature of approximately 700^C to 850^C. 
However, Chang et al. (abstract) teach forming oxide layer using N2O and SilLj as source gases 
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at a temperature from about 600^C to 850^C. Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to incorporate the teaching of 
Chang et al. into the device taught by Macelwee et al., Maeda and Ajuria et al in order to 
provide high quality of the oxide layer. 

8. Claims 15, 17, 18, 22, 24 and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent No. 6,140,208 to Agahi et al. in view of US Patent No. 6,231,673 to 
Maeda and US Patent No. 5,837,612 to Ajuria et al. 

Regarding claims 15 and 22, Agahi (figures 5-6) teaches a method of forming a layer for 
an integrated circuit device, comprising: 

forming a trench (17) in a single silicon substrate (10) by etching; 

forming an oxide layer of a double layer (20, 23) structure with a first thickness (thickness 
of layer [20] and [23] is about 100 to 500 Angstroms) on a surface of the trench (17); 

forming a nitride liner layer (43) on the oxide layer (20, 23), wherein forming the oxide 
layer comprises: 

forming a thermal oxide layer (23) having a second thickness (thickness of layer [23] is 
about 50 to 200 Angstroms) on the trench (17); 

forming a conformal liner material layer (20) having a third thickness (thickness of layer 
[20] is about 50 to 300 Angstroms) substantially equal to a difference between the first thickness 
(100 to 500 Angstroms) and the second thickness (50 to 200 Angstroms) directly on the thermal 
oxide layer (20); and 
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Agahi et al. differ from the claimed invention by not showing forming a CVD conformal 
liner material layer. Agahi et al. is silent with respect to how a conformal liner material layer is 
formed. One having ordinary skill in the art would have been required to select a known method 
of depositing. It would have been obvious to select CVD, since it is a well-known method. 

Agahi et al. differ from the claimed invention by not showing the thermal oxide layer, the 
conformal liner material layer, and the nitride liner layer are formed in the same chemical vapor 
deposition (CVD) apparatus. However, Maeda (figure 25) teaches conducting processing such 
as heat treatment, thermal oxidation, and CVD processing (column 15, lines 51-55), a single 
apparatus, which reads on a CVD apparatus. It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to incorporate the teaching of Maeda into the 
method taught by Agahi et al. in order to reduce the processing time and contamination. 

The combined device differs from the claimed invention by not showing single crystalline 
silicon substrate. However, Ajuria et al. teach single crystalline silicon substrate. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate the teaching of Ajuria et al. into the device taught by Agahi et al. and Maeda 
in order to provide a low resistivity of the device. 

The combined device differs from the claimed invention by not showing a thickness of the 
single crystalUne silicon substrate about 8.8 Angstroms to 44 Angstroms. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made for a thickness 
of the single crystalline siUcon substrate about 8.8 Angstroms to 44 Angstroms in order to 
provide a low resistivity of the device. Furthermore, it has been held that where the general 
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conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re AUer, 105 USPQ 233. 

The combined device differs form the claimed invention by not showing the thickness of 
the thermal oxide layer about 20 Angstroms to 100 Angstroms. It would have been obvious to 
one having ordinary skill in the art at the time the invention was made for the thickness of the 
thermal oxide layer about 20 Angstroms to 100 Angstroms in order to provide a high dielectric 
strength of the thermal oxide layer. Furthermore, it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimimi or workable ranges 
involves only routine skill in the art. In re AUer, 105 USPQ 233. 

Regarding claim 17, the combined device differs from the claimed invention by not 
showing the liner material layer having a thickness of 50 Angstroms to 400 Angstroms. It would 
have been obvious to one having ordinary skill in the art at the time the invention was made for 
the liner material layer is formed to a thickness of 50 Angstroms to 400 Angstroms in order to 
prevent the oxidation on the sidewalls of the trench. Furthermore, it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re AUer, 105 USPQ 233. 

Regarding claim 18, the combined device shows the hner material (Agahi et al.; 20) is 
made of silicon dioxide. 

Regarding claim 24, the combined device differs from the claimed invention by not 
showing the liner material layer having a thickness of 50 Angstroms to 400 Angstroms. It would 
have been obvious to one having ordinary skill in the art at the time the invention was made for 
the liner material layer is formed to a thickness of 50 Angstroms to 400 Angstroms in order to 
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prevent the oxidation on the sidewalls of the trench. Furthermore, it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re AUer, 105 USPQ 233. 

Regarding claim 26, the combined device shows the liner material (Agahi et al.; 20) is 
made of silicon oxide. 

9. Claims 20, 21 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Agahi et al. and Maeda in view of Ajuria et al, and further in view of US Patent No. 4,804,633 
to Macelwee et al. and US Patent No. 6,074917 to Chang et al. 

Regarding claims 20 and 25, the disclosures of Agahi et al., Maeda and Ajuria et al. are 
discussed as applied to claims 15, 17 and 18 above. 

. The combined device differs from the claimed invention by not showing the thermal oxide 
layer is formed using oxygen at a temperature of approximately 750^C to lOOO^C. However, 
Macelwee et al. teach the thermal oxide layer (32) using oxygen at a temperature of 
approximately lOOO^C (column 3, lines 36-41). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to incorporate the teaching of 
Macelwee et al. into the device taught by Agahi et al., Maeda and Ajuria et al. in order to 
improve the insulating breakdown resistance of the thermal oxide layer. 

The combined device differs from the claimed invention by not showing forming oxide 
layer using N2O and SiKU as source gases at a temperature of approximately 700^C to 850^C. 
However, Chang et al. (abstract) teach foraiing oxide layer using N2O and SiH4 as source gases 
at a temperature from about 600*^C to 850^C. Therefore, it would have been obvious to one 
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having ordinary skill in the art at the time the invention was made to incorporate the teaching of 
Chang et al. into the device taught by Agahi et al., Maeda, Ajuria et al. and Macelwee et al. in 
order to provide high quality of the oxide layer. 

Regarding claim 21, the combined device shows forming a trench isolation material 
(Agahi et al; 47) on the nitride liner layer (Agahi et al.; 43) to fill the trench (Agahi et al.; 17) in 
the same CVC apparatus. 

Response to Arguments 
Applicant's arguments with respect to claims 1-15, 17-18, 20-22 and 24-26 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry conceming this communication or earUer communications fi-om the 
examiner should be directed to Quang D. Vu whose telephone number is 571-272-1667. The 
examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on 571-272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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